Introduction
Interlaboratory comparison of human energy expenditure and other metabolic data depends upon accurate determination of body weight (1) , fat-free mass, lean body mass, and/or total body fat (2, 3) . A number of methods for measuring fat-free mass, lean body mass, or total body fat exist and include hydrostatic weighing (4, 5) , total body potassium determinations (6, 7) ,deutenum oxide dilution (D20) (8, 9) , skinfold (SF) (10, 11) or ultrasound (US) (12, 13) (19) (20) (21) has led to the development of the infrared interactance method.
Methods
Twenty adult males and thirty-three adult females were studied (Table  I) to measure and store the data from all five sites on each subject. The resultant five spectra (one averaged scan for each of the five sites) for each subject were stored on the computer disc. By averaging the spectra from the five sites, an average spectrum was computed for each of the 53 individuals and data from these average spectra were used for calculations.
At each wavelength of the spectrum, the correlation (across all 53 subjects) between the ratio of the second derivative of log (I/I) at that wavelength, expressed as a ratio of the same value determined at each other wavelength, and fat content (as estimated by D2O dilution) was determined. Based on the correlations obtained, the optimum wavelengths for use in calculating the ratios were found to be 916 and 1026 nm. 
Results
As can be seen from the spectra in FigUre  1 the pure fat absorption band is at 930 nm and the pure water absorption band is at 970 nm. These same bands are apparent in the triceps interactance spectra from the arms of two subjects [one male (low fat) and one female (high fat); Fig 1] . The average near-infrared interactance spectra (log 1/I) of the 20 men for each site are shown in Figure  2 , while the average spectra for each site of the 33 women are shown in Figure 3 . The five spectra for a male subject who was found to have 12.7% fat by deuterium oxide dilution are shown in Figure   4 and the five spectra for a female subject with
45.9%
body fat are shown in Figure 5 . Since similar spectra were obtained for subjects of different sex but with similar estimated % body fats, the differences in the spectra shown in Figures  4 Figure 6 .
Discussion
All standard methods (hydrostatic weighing, SF, US, D20) used for estimating body 
